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To enhance the performance of multi-stage axial flow compressors beyond today’s
machines, it is becoming increasingly clear that the impact of under-platform seal leakage
flow on the primary passage flow stream must be understood at a more fundamental level
than exists today. Furthermore, analytical or semi-empirical models must be developed
to account for the effect of under-platform leakage in CFD simulation codes so that these
leakages are accounted for in numerical simulations. Finally, based on the results obtained
from research studies, information must be drawn as to how to manage these leakage flows
so as to minimize their impact on performance and, if possible, enhance performance.

The number of published works which show the impact of under-platform leakage flow
on compressor performance is not extensive. Recently a very comprehensive Investigation
of the impact of under-platform stator hub leakage flow on the primary passage flow of a
low speed compressor by Wellborn (1996) showed that the effect of the leakage extended
over the entire flow annulus. The recent numerical and experimental study by Shabbir
et. al. (1997) showed the same was true for a high speed axial flow compressor rotor.
The conclusions drawn by Shabbir et. al. state that: (1) the addition of hub leakage
flow to the primary passage flow can reduce the pressure rise capability of a high speed
rotor; (2) hub leakage flow not only results in the formation of a near-hub deficit in total
pressure but also causes a reduction in the pressure rise over the entire span of the rotor;
and (3) the reduction in pressure rise is caused by blockage changes due to the leakage.
Finally, this paper showed that a hub leakage of 0.25% of the incoming mass flow resulted
in nearly a 1.5% reduction of the pressure ratio relative to the no leakage result. At the
same operating point a 0.25% change in the primary passage flow would reduce the total
pressure ratio by only 0.2% which is nearly an order of magnitude less than that due to
leakage. The impact of the leakage flow on pressure ratio is therefore very large.

In closing, a great deal of effort is being spent in the development of CFD codes for
simulating multi-stage axial flow turbomachinery (compressors and turbines). One of the
major issues faced by the developers of these codes is accounting for the effect of under-
platform leakage on the primary passage flow stream. The straight forward CFD approach
of gridding up the under-platform flow region as part of the entire passage flow simulation
would result in simulations whose computing requirements would be impractical for use
in design. What is needed are analytical or semi-empirical models by which the impact

of the under-platform leakage flow can be accounted for in the simulation of the primary
passage flow.
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. Recognized the need for joint sponsorship of
FunCtlon research projects on seals, sealing systems,

and sealing devices

B In view of the ever-shrinkiﬁg funding from
government & industry, at the Oct. 1988
ASME/STLE Conference the APS was

formed to:

W Solicit research proposals from
independent seal researchers

W Select and award a research project
® Solicit and allocate funding from sponsors

Independent seal researchers

® University scientists,  m Not affiliated with

or commercial producers
W Non-university seal of: |
experts - seals,

~ sealing systems, and
- sealing devices

625



Qualified research proposals

m Publishable m New & previously

m Sufficiently generic unreported
SO no competitive investigations on the
concerns among fundamental
sponsors understanding of:

m Basic research - seals,

- sealing systems, and

m Of widest interest to - sealing devices

sealing community

Ground rules:

m Reports & software B Funds managed by
accessible to sponsors APS chair & STC
only (not APS or STC) treasurer. A

m Software licence 5yr. m 20% withholding

m Paper submitted to per%dix.lg approval by
STLE journal 2 years majority of sponsors
after final payment =~ m English

m APS members not
required to fund
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Minimum proposal content:

B Summary m Schedule

m Objective m Budget and

m Background Payment Schedule
Qualifications m Personnel

m Scope m Facilities

m Specific m Conflict of Interest

Deliverables Waiver Format

627



66061 8661 ) L661

uonBuIsdad y10doa %.«.WH—H E
odaa
M 1R § WL Ul - A wLId)ur

y >
SIN ITed _ . "SIA 118

19e1U0))

19loid
spud susaq sjesodoad
weigoxd wei30id UOTIBIOI[OS 86/L6
oreasay 00/66 103 o Ieasod 3urpun,j JO preme
G aunf spesodoig ¢1 aunf 29 UOIO[OS
10J 118D ‘uonenjeAyq

J[IAD JBJA 7 :QUI[ QWI,

628



S[RLIDJE]
SWel[IA\ | &3S Mydernmoqie)
Apsioam) | A P BB ur SuLI)SIg Jo
9661 | UeSNPI | °d “TeePydmy | uonednsaau] [eansfeuy | (000°$)
+661 | WIS d "sIq ¥ [muowLdxy [ 000°0LS|  bI| €
JUUR.INSEIJA] pue
es[ny, jo ZealyS | UOHIIPALJ JUIDFI0)
bGOT | ANSIOAI) | S P HNRGYT | wipf pue dumerddudy, | (SL6'LS)
7661 | pue LIS V sid P PIIEdS | 008€9$ 8| C
N L2 NEA L |
7661 | dmpsuy puj jo duenLiopnd | (006'YS)
0661 | uowyddy | uoISyy T A suieag oneIS | 00F°6HS 01| 1
qweay (yowd) | saosuodg
duuly, | uoymysuy | (S)MYIILISNY MPIL €103 350D | /3%foug

d1e(J 03 S103[01J YoIeasay

629



v ‘saLysnpul XALA

v ‘gderd ‘s

Auedwo) uoqie)d DOA
Auedwio)) upqnaqg

JUIBLIO’] UOQIR)

JadQ [#ag uopeIodio) plouxdy
*2UJ duBI)) ugop

HAWD uusmdimg J0paj
SupouIBuy % Y2a83S9Y UOXXY

adi 1o1e3s D¥01
uoneiodio) dejameIng

[MIILD
*u] feuoyjenrdu] JI/MH

WOMINSIYD "M V

*Juj susI) UYor
HAWD uuswiding 1opag

SupouiBuy » yoa8as3y UOXXY

add ‘10e9s D¥9A

uopes0dio) njEromean(
Ju] £3o[ouyda], uoqie)
*Juf [RuolBLINU] JI/ME

oIS ‘M V

ouf ‘aqderd s N

uonjetodio) sedsordy T4
Suprsouiduy % yateasoy uoxxy
2] ‘[ojeas DLOA D¥POH

‘pr1 ‘Anysnpu af3sy

uonelodio) NferowmeInq

U] ASojouyqra], woqis)

*3u] [euoyewINU] J/ME

JOFV - EpBuE)) Jo 31Uy NWNY

'0)) $3TWRII) 5100 IDV

€ "oN 229f01g

7 'ON 1afoig

1 ‘oN 1afoig

siosuodq weisord

630



	
	
	
	
	
	
	
	
	
	

